Cardiovascular diseases (CVDs) causes of worldwide preventable morbidity and mortality. CVDs are a leading cause of mortality and morbidity in developing countries, and rates are expected to rise over the next few decades. The prevalence of CVD risk factors is dramatically increasing in low-and middle-income African countries, particularly in urban areas. We carried out a crosssectional population-based survey in Imezi-Owa, a rural community in South East Nigeria to estimate the prevalence of major cardiovascular risk factors in both men and women aged 40-70 years. A total of 858 individuals made up of 247 (28.8%) males and 611 (71.2%) females were recruited. The mean age of the subjects was 59.8±9.9 years. The prevalence of the different cardiovascular risk factors among the 858 subjects was as follows: hypertension 398 (46.4%) subjects, generalized obesity as determined by BMI 257 (30%) subjects, abdominal obesity 266 (31%) subjects, dysglycaemia 38 (4.4%) subjects and hypercholesterolaemia 32 (3.7%) subjects. Prevalence of hypertension and dysglycaemia was higher in men while the others were higher in women. Only hypertension (P = .117) and hypercholesterolaemia (P = .183) did not reveal any significant association with gender. Prevalence of CVD risk factors was highest in subjects aged 65 to 70 years.
Introduction
Cardiovascular diseases (CVDs) are important causes of worldwide preventable morbidity and mortality [1, 2] . CVDs have become a leading cause of mortality and morbidity in developing countries and rates are expected to rise further over the next few decades [3] . Relative to white subjects, Afro-Caribbean and people of African descent have high incidence of stroke and end stage renal failure whereas coronary heart disease is less common [4] [5] [6] . Once considered a problem only in high-income countries, the prevalence of CVD risk factors is dramatically increasing in low-and middle-income African countries, particularly in urban areas [7, 8] . Studies in Tanzania have reported high rates of hypertension in both urban and rural areas, particularly among the obese and elderly [9] . In Ghana, earlier studies revealed hypertension prevalence to be 4.5% among rural dwellers and 8% to 13% in the urban dwellers [10] .
The estimated prevalence of diabetes mellitus in SubSaharan Africa is about 1% in rural areas and 5-7% in urban areas, and between 8% and 13% in countries like Uganda and South Africa [11] [12] [13] . Overweight and obesity are leading risk factors for a number of chronic diseases, including CVD, diabetes mellitus, and cancer. Obesity is a leading determinant of hypertension, dyslipidaemia, and diabetes mellitus [14] .
In Ghana, earlier studies revealed a hypertension prevalence of 4.5% among rural dwellers while in Nigeria the prevalence of hypertension was found to be 10% in rural areas [10, 11] .
A generally favourable lipid profile (low total and LDC cholesterol, and normal to high HDL cholesterol) and low homocysteine values have been reported among the general population in Africa [15, 16] .
However, hyperlipidaemia is becoming increasingly common, and studies from Tanzania observed 25% prevalence of elevated serum total cholesterol (cholesterol > 5.2 mmol/L) [9] and 15% prevalence of elevated triglycerides (TG ≥ 1.7 mmol/L) among adults over 35 years of age, with women being affected more than men.
Nigeria is a multi ethnic nation organized into six geopolitical zones inhabited by people with diverse cultures. Most of the rural communities are inhabited by children, men, and women who belong more to the low socioeconomic strata. Most of the men and women are elderly people who have retired from active service. Most of the active youths and middle-aged individuals reside in the urban and semi-urban cities characterized by better social amenities and job opportunities. Cardiovascular risk factors have been thought to be less common in these rural communities due to the traditional lifestyle the inhabitants are thought to adopt.
We carried out a population-based survey in Imezi-Owa, South East Nigeria, to estimate the prevalence of major cardiovascular risk factors in both men and women aging 40-70 years.
Methodology, Study Design, and Population
This study was conducted in the two administrative wards of Imezi-Owa, a rural community in Enugu State, South East Nigeria. The community is inhabited by the Igbos, one of the major ethnic groups in Nigeria, and has a population of about 28,808 adults based on the national census figures of 2005. The community is predominantly dominated by children and their young/middle-aged mothers as well as the elderly men and women most of who have retired from active work. The young and middle-aged men live in the cities where they are more gainfully employed and visit the rural areas periodically. The few young and middle-aged men who reside in these rural areas are mostly subsistent farmers. A total of eight hundred households were randomly selected, and all the adults aging 40 to 70 years in these households were selected for the study. A total of 858 adults agreed to take part and reported for the study at the health centers. The response rate was 70.4%. The information sheet and consent form written in English were explained to the participants in the local language and all the consenting patients signed their names or applied a thumbprint.
The research protocol was approved by the Ethics Committee of the University of Nigeria Teaching Hospital Ituku Ozalla, Enugu.
Data
Collection. All measurements were conducted by two trained physicians and one nurse between 8:00 AM and 10:00 AM at designated health centres. Questionnaires were administered by the physicians and data obtained included age, gender, occupation, average monthly income, and history of cardiovascular disease.
Systemic blood pressure was measured using a standard mercury sphygmomanometer on the left arm after 5-minute rest using a cuff of appropriate size with the subject in the sitting position. The first and fifth phases of Korotkoff sounds were used for systolic (SBP) and diastolic blood pressures (DBP), respectively. Two independent measurements were obtained with a minimum interval of one minute [17] .
Anthropometric measurements including height, weight, waist, and hip circumferences were obtained by the nurse. Height was measured without shoes to the nearest centimeter using a ruler attached to the wall, while weight was measured to the nearest 0.1 kg on an electronic scale with the subject wearing light outdoor clothing and no shoes. Waist circumference was measured at the highest point of the iliac crest with the subject in light clothing.
Blood Tests.
The observation of a fasting state (which they had been earlier asked to observe) was ascertained from each participant, and blood samples were collected under aseptic procedures from a finger puncture. Dry chemistry tests were used to measure total cholesterol (TC) and fasting blood glucose level using the Accutrend GC System (Accutrend GC, Roche Diagnostics, Germany). Measuring ranges of the device for glucose were 1.1-33.3 mmol/L and for total cholesterol 3.88-7.76 mmol/L. The Accutrend GC System does not measure LDL cholesterol, HDL cholesterol, or VLDL cholesterol.
Precision for glucose was <3% and for cholesterol <5%. Accuracy of the Accutrend GC System for glucose test was ±5% compared to a hexokinase protein-free precipitate method and for cholesterol, and it was ±5% compared with cholesterol oxidase/P-aminophenazone (CHOP-PAP) method. Results for the glucose and cholesterol tests were obtained within 12 seconds and 180 seconds, respectively. Measuring principle of the device was reflectance photometry.
Sample volumes needed for the device were one drop of blood for cholesterol and one drop of blood for glucose applied directly from the fingertip.
The Accu-chek softclix prolancing device was used in the study.
Definition of Risk Factors.
Hypertension was defined as systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg [18] or being on pharmacological treatment for hypertension. The different grades of hypertension were defined as follows: mild (140/90 mmHg to 159/99 mmHg), moderate (160/100 to 179/109 mmHg), and severe hypertension (≥180/110 mmHg).
Participants were diagnosed to have diabetes mellitus (DM) if they had fasting blood glucose level (FBG) ≥ 7 mmol/L or reported a history of diabetes or use of glucose-lowering drugs [19] . Subjects with impaired fasting glycaemia (IFG) were defined by FBG ranging from 6.1 to 6.99 mmol/L. Subjects found to have DM or IFG were regarded to have abnormal glucose tolerance (dysglycaemia). Overweight and generalized obesity were defined as body mass index (BMI) ≥ 25 and 30 kg/m 2 , respectively.
Abdominal obesity was defined as waist circumference of ≥102 cm in men and ≥88 cm in women [20] . High cholesterol was defined as greater than or equal to 6.2 mmol/L [21] . 
Results
A total of 858 individuals made up of 247 (28.8%) males and 611 (71.2%) females took part in the study. The characteristics of the population classified by gender are shown in Table 1 . The prevalence of the different cardiovascular risk factors among the 858 subjects was as follows: hypertension 398 (46.4%) subjects, generalized obesity as determined by BMI 257 (30%) subjects, abdominal obesity 266 (31%) subjects, dysglycaemia 38 (4.4%) subjects, and hypercholesterolaemia 32 (3.7%) subjects.
Among those identified as having hypertension, 197 (49.5%) subjects had mild hypertension while 20.4% had severe hypertension. The rest had moderate hypertension.
Prevalence of hypertension and dysglycaemia was higher in men while the others were higher in women. Only hypertension and hypercholesterolaemia did not reveal any significant association with gender. These are further shown in Table 2 .
Prevalence of hypertension increased with age whereas indices of obesity decreased with age. The associations with age were only statistically significant for hypertension (χ 2 (5) = 14.88; P = .011), generalized (χ 2 (5) = 35.58; P < .0001) and abdominal obesity (χ 2 (5) = 18.03; P = .003). Abnormal glucose tolerance and hypercholesterolaemia did not show any significant trend (P > .05).
The trend of the prevalence of these cardiovascular risk factors is shown in Figure 1 , while Table 3 shows the exact proportion of the risk factors within the age groups.
Discussion
This study was undertaken to evaluate the burden (prevalence) of major cardiovascular risk factors namely, hypertension, obesity (generalized and central), dysglycaemia, and hypercholesterolaemia among subjects aging 40 to 70 years who live in a rural community in Enugu State, South Eastern Nigeria.
The gender bias in favour of females in this particular study may be explained by the nature of the community which is mainly inhabited by children and their young/middle-aged mothers as well as the elderly men and women most of who have retired from active work whereas the young/middle aged people are affected by rural-urban migration. Also the bias may be explained by one of the anthropological characteristics of the traditional Igbo society where health seeking is considered as a feminine behavior until an illness becomes severe. At such times, because of the importance attached to males as heads and sustainers of the family, they are quickly taken to hospitals. This is thought to explain the reversal of the above observation in some hospital-based studies where there may be male preponderance.
Among these subjects, hypertension and obesity recorded the highest prevalence whereas dysglycaemia and hypercholesterolaemia were still relatively low. As generally observed globally, though the prevalence of CVD risk factors has been shown to be on the increase both in Western and African countries, particularly in urban areas, the rural areas which have suffered from rural-urban migration are becoming affected too [7] [8] [9] . While most reports have emanated from hospital-based studies, community-based studies which truly describe the population are few.
Compared to earlier reports from rural communities in Ghana and Nigeria [10, 11] , rising trend in the prevalence of hypertension is thus well demonstrated. This may be masked if one goes by the mean values of the blood pressure variables which were all within normal limits ( Table 1) . The prevalence of hypertension in this study was 46.4% as against ≤10% earlier observed. This may be explained by both the age structure of our population and the cutoff used to define hypertension. Over time the cutoff value for hypertension has been lowered from 160/95 mmHg to 140/90 mmHg. This inadvertently is bound to identify more people as having hypertension. Again, about 50% of our subjects were above sixty years of age and therefore could be classified as elderly people. As observed in this study and others from similar rural communities, there was an age-related increase in prevalence of hypertension [22] . The preponderance of elderly people in our study may be explained by the effect of rural-urban drift. Several of our rural communities have over the years witnessed rural-urban migration due to concentration of certain social amenities in such urban cities and/or in search of better jobs by the younger people thus leaving the elderly ones behind. Ike et al. [23] in a study among rural dwelling priests showed not only a higher prevalence of hypertension but also high level of unhealthy lifestyles and poor knowledge.
Obesity was also a common risk factor in this study; however, there was a decrease in its prevalence with age. This could be due to high level of physical activity of the rural dweller arising from their farming activities and other household chores such as pounding and chopping of fire woods as well as poor socioeconomic status [24] . Despite the increasing prevalence trend, the awareness of many people about their cardiovascular risk status is still low [22, 25, 26] . The knowledge of the subjects about these risk factors and consequences were not ascertained in this study.
Dysglycaemia and elevated cholesterol were both relatively low in our subjects. Though we used a higher cutoff for total cholesterol, these findings are similar to the reports from the national survey on noncommunicable diseases in Nigeria carried out about two decades ago which gave a prevalence of 4.0% for elevated cholesterol (>5.2 mmol/L). Other studies carried out in Benin [27] and Port Harcourt [28] reported higher prevalence rates such as 27.6% and 35.9%, respectively, using cholesterol values >5.2 mmol/L. Application of cutoff level >5.2 mmol/L in this study would have given the prevalence of hypercholesterolaemia to be 14.8% (result not shown). This generally will show that while the prevalence is higher in urban dwellers, the burden may also be on the increase in rural dwellers. The reasons for higher burden among urban dwellers are quite understandable from their population dynamics. While the use of total cholesterol may poorly characterize and underestimate the burden of abnormalities of lipids, total cholesterol was used in this study because it has been shown that measurement of triglycerides showed no advantage over the use of cholesterol alone [29] . Hyperlipidaemia is becoming increasingly common as reported in some other African population (using cutoff level of >5.2 mmol/L) [9] .
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Conclusion
CVD risk factors are becoming increasing common in our rural communities. Of all the cardiovascular risk factors commonly assessed, hypertension and obesity are commoner in the rural community. The consequences of these risk factors in the face of low awareness call for greater public health awareness campaigns.
Limitations
The use of just two blood pressure readings taken at one sitting and the inability to do full lipid profile assessment may have affected the prevalence of hypertension and dyslipidaemia. The gender differences may also have been influenced by the gender skew towards female preponderance.
